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(57) Abstract: The invention aims at providing 
processes for the production of amino acid derivatives of 
the general formula (I) and t-butoxycarbonylaminoethy- 
lamine being an intermediate for the production of 
/ t \ the derivatives (I), which can attain high yield without 
' troublesome operation and are easily applicable to mass 
production; novel amino acid derivatives of the general 
formula (IV) and intermediates for the synthesis of the 
same: and processes for the production of the derivatives 
(TV) and the intermediates. That is, the invention relates 
to a process for the production of amino acid derivatives 
of the general formula (I) which comprises the step of 
hydrolyzing an alkyl ester of an amino acid derivative (I); 
amino acid derivatives of the general formula (IV); and 
a process for the production of amino acid derivatives 
(IV), characterized by comprising the step of reducing a 
benzyloxycarbonyl-?-amino acid derivative. (IV) In the formulae, R 1 is hydrogen or C M alkyl; and R 2 is C,. 4 alkyl. 
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;i/7^x^7^0lMSCiu £t>l¥L<fci\ BociPNA^ 

T5fc (i) 



)vM*m»&-t%o pat, mto ) x^^n^T^. smmmmz, bocspna 

#S3 N PNA (Peptide Nucleic Acid; p&lfc) te\ El 1 fcjjjs?- «fc o lz s 

D N A^©^^©^^©M U >^#1§£ N-(2-aminoethyl) glycine #|& £ L 




(I) 



- 1 - 



BNSDOCID: <WO 02204 7QA1J_> 



WO 02/20470 PCT/JP01/07696 

MmT*&m$}t£%.%&&K2><DlZMl„ mn*m£-&^ N-(2-aminoethyl)glycine 

<S> o 

PNA®» DNAtfcliRNA«tl.4MS (A s T (U) N 
vhfettx 0 2-(Bttffia6*a-To ) e:^-r«fc'5t:- N FmociJ:BocI©2 

B o c^yT-azy h*ffifflbfePNA^?StD56^*^tf SBiO-o 

-^©— ^OMfjlfH^t Y**/j3))/i$-)\,m (Boc) ^iAt^Ig^ 
flfc&O^Wffc: - C H R 1 - C 0 0 H £a§Af &X*§£^<tr 0 

4»-trM^Ji& (J.Med.Chem.,38(22),4433-8;1995 % Bull. Korean Chem. 
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Soc, 15(12), 1025-7; 1994 s Eur. J.Med.Chem.,26(9) > 915-20;1991 , Synth. Commun, 
20(16) , 2559-64; 1990^ Aust. J. Chem., 39(3), 447-55; 1986) s 

*K^ k M — : ^yvi *vvL + w 

CHCl 3 XliCHjOHX (±>* *tf> II j 



3-\sy*JT\ (Wl 1 -0 1 2 2 3 4-^^ 



* Bocgto* ^ Bo ^ M /\/NH2 

N 

H 

Org. Chem., 62(2), 411-416; 1997) o 

H Br^ ^|| B n 0 

<S. 0_^^J> Ka)a 

H 

H 0 

N ^0H 
H 
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Jfo^i^^ft^^tlT^S (Heimer, E. P.; Gallo-Torres, H. E. ; Felix, A. M. 
;Ahmad, M. ;Lambros, T. J. ;Scheidl, F.; Meienhofer, J. ,Int. J. Pept. Protein Res. 23 
(2),203-211,1984) 0 



H 



WO 02/20470 



PCT/JPOl/07696 



o 

T^to*)s ^IgHJlfcfcx TiB-«9!5£ (I) 



xw$n%7$ smmmfecDmmjj&x&^x, tib— jte* (id 
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-fes (i) r^znzT ^ jmmmitzm&iLm^ts, mnmm^m^mir 

<§> o 

*fe*^0J{±. -H&sS (II) T-^^tL^-fb^^s t -^h^^*;b^-;i, 
T =• y =• > tTfB— JKS; (III) 

OR 2 

II (m) 

0 

*^BJ{is -jftadK (I I) (1 1 1) tizfc^ 
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£fc s sMBtHtts — «S5£ (IV) 



^^ts *mMt±, — tt^ (v) 



iiuiB— (IV) -e^^tt^T^ y^si^^cfp^^p-r^, 

#$8Wfci\ (VI) 




(IV) 





A, 
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(VI) 



*$gmi±s (iv) -e^^n?.7^ wftcMMst-fe 

^LTs -jfesS; (VI) X'^ti^^mafi, TfB-te (VI 

I) 
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(VII) 



(5^s ni£ftmtmm®Mm*mT2>o ) 

* Us — fl§!5$ (II) £ <fctf (IV) ~ (VII) wrtifrx- 

^bT^e>^ s *%B^(i, — j&5£ (IV) T-^^nST^y^^AS, Bo 
££>£ N #3gBJ3fci: s — flgsS (II) T^R^tiS-fb^^s ^U>itT*>if> 

z>m&£ntzt -^h^y-ti^tf—jisTs. ;^;it5. >t— ^ d 1 1) 

g;£s ^fP^ — $£5£ (V) -e^^n^Yb^t/oMit^T^ots 
(VI) -e^^tv^<b^^*D7j<^T?>^i:t c );oT. (V) X'^tl 

^0J«s — A93£ (VI) -e^^tL^fb-a-^MM^tr^oTs —$x 
5£ (VII) T^^n3^>^^-^r^*;V**r:;i,-a;-7'^ y^j3cfcr>*— ^ 
(II) -e^^n^^b^^ORj^tz^oT, —JIBS; (VI) ft S-fb-£$i 

£<blz£tz, *^BJ(i, 1513— fl&it (IV) T^ft^-fbl^©, BociP 

*^BJ{i N mm— fl£5£ (V) T^£ft3<blir#J©s BocSPN 

^UT^ «§B£& N buIB— iHS^i (VI) T°7rs£n%fc&m(Ds BocIPNA 
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**l**l©Hfc*^Tx 1 tt* V >@t#*&£, 2 ft N-(2-aminoethyl) glycine 
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BocjO/THF 



Br* 



A 



/OR 



H 



0 



* Boc x /v/l Jlll^Boc\ ys^N^y 
N N 
H H 



(H) 



R 



MUM Boc\ /N^/Nv/" 



N 
H 



\ 



OH 



(I) 



^Vu/X/^ +Boc-oh 

N ^ 
H 



11 



. -7"!--. ■ '* 
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&©X@& S t h^^;!/*"-;^ ^ J >t, ^ (III) t 

igT^So 



R 



1 



B0C \ H /\/M'2 

N 
H 



(1)0 



OR 




(III) T'^ZtiZ^X^JlfacDR'OMMizJ: Ds S^^t/T'^-SS; 

r 1 izx-ox &&{*mm iz x V) ±m<DRfo<Di&^ m&r-rz 0 b fc # 
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V 7° D bVI^tr ^Ds £ ic £ b < tt^i ^;i/*T- & £ <, 
&©x*Ifcb S (II) Tr^^ti^.'fb^^^PTk^l-^.cihtJ: t)^ (I) 



H ? MM 

•Off 



B0C \' / \/ K \/ ****** 



H 

(n) 



R 




(I) 



bv> 0 

£©x@t£ N t^oM^ft— ^PtHii&T-a5t)s fr^>*m£0^<DjM 
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*^<mmttizi£7ji*v&mz^%fete$>(Dtf^ 0 bfe^ oTs ^f&w 

*%W(D^ (IV) T^^WzUiiiWl tulB-^ (II) T'^£ 

H 9 

BocHN-^^SfSjR 2 
R 

(") 

+ 1 




BocHN"" ^'"Y "CR 2 
(VI) 



NH 2 

( 



r.1 



BocHN — ' ~^|^ OH 

ilf~ o r1 

BocHN-^^ N Y^OH W 
R 1 

(Y) 



or 2 {3— ^ (vii) T^ti^^y^^^-^riytui^-jv-co-7^ ;wt 

£ N ^WM7U* (DMF) &^£?££ghLT<£fflU 
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BocHN 





(") 

+ 



1 




(VII) 



OH 



BocHN 




(VI) 



wdmf, -tti&m (n) (vii) ^t>* edci m^mmitr^x^-mumz 
^tsw (vi) h5tm*smTi&2> 0 mmmz.\±m$}tm (vd ©<^#«gjf 

£ 19 m t § ^ £ t# 3 i i: # t- t ?c o 

— HSjS (VI) T^^ti^>^>^;i/^-^r^*;i/^;i/-w-T^ 



^S^bT&s U^A, ± h U ^AXJi* U ^A#*?£b<s ^Hj^A#£ 



BocHN 




R 1 
(VI) 
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(vi) (iv) ^t^TjatLt^ (v) *«te-r«^as 

*SDi— 0^ffc5o 0fl*fc£TEI<D«fc-5fc: (VI) ^^^^toSTDT?) 4»P^ 
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tre&sss; (iv) T°m£H%7 * jmmmfo&^rn<D7 * jM(Dmmfohte 

lz£ b N l~4 ©iSfl^ b < ii^^cDT;i/^r;«T-fe-S £ £ W £ 

^fes n#ll&3 — « (IV) £i^j$-r 3 ^r^-^>^^-^ 
->*;i/^n;i/-a>-T^ Jm*m^ti&&^ 0 — n= 1 ~1 1 
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n 


±m : — 


n= 1 


N-Benzyloxycarbonylglycine 
Z-NH-CH.COOH 


n= 2 


N"BGiizvloxvcarboiivl" B ~alarn"np 
Z-NIKCH^-COOH 


n= 3 


N n 9^ vl n yvm i* hrm vl - A - 1\ m i Tin 1 yii "to nnir A pi H 

Z-NH-(CH 2 ) 3 -COOH 


n= 4 


NT* T^PTi'Z'vlnYVPPT'limnvl - n m innT^fiTi n Air* An rl 

Z-NHCCIfcVCOOH 


n= 5 


XN J_JC5xxZ^y X\JJl.y\sCUL UUxxjfl d.J.1 III lUOcLjJl UlU jTVWU 

Z-NH-(CH 2 ) 5 -COOH 


n= 6 


x>J xJCxX^^xlJA^y V^CUL UKfLXy L t <xJLxJ.xxllJxl.ojJ LallUJLV/ xTkxyllx 

Z-NH-(CH2)e-COOH 


n= 7 


J. if X^v/ 1 i **J 1UA V V./CI.X Uvil jl CXXXXXXJ L/l^/l/ LfcLXL\yJ.w 2 1UiU 

Z-NH-(CH 2 )7-COOH 


n= 8 


N"Benzyloxycarbonyl~9" amiiiOxioiiaxioic Acid 
Z-NH-(CH2) 8 -COOH 


n = 9 


N-Benzyloxycarbonyl- 10-aminodecanoic Acid 
Z-NH-(CH 2 ) 9 -COOH 


n = 1 0 


N-Benzyloxycarbonyl-11 -aminoundecanoic Acid 
Z-NH-CCHDio-COOH 


n= 1 1 


N-Benzyloxycarbonyl- 12 -aminododecanoic Acid 
Z-NH-(CH 2 )n-C00H 
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— flSfcPNA&DNAhcD/W 7*11 y h-£gBf#bT^&©T*^&ffafc:D N Afcl 
8HKbTl^S§3M*4b#Mg; b^o w-7^i$ U >*-h bTfiJJST 
s £©^£%]j§bTZ -try i/>&MMT'&2> 0 

3i^l/>i?T^ > ( 9 0 . 2 g\ 1. 50mol) ©THFgi (6 0 0ml 
) 1zm7kt-7h**/*)m>M (3 2.. 7g, 0, 15mol) ©THFit 

(4 0 0ml) § 1 H3l!a7W-T ^TFU £ £ fc^S"? 1 5 B$f§4ffi# bfco 
±vi^M^b6 0°CT»MJEE^bfec mm%THFlzft&mm\^ MgSO^ 

2 3. 7 g£t#fc<> IR« 9 8 %T&o7bo 

mmm 2 ) boc pna-oh©^ 

^J&i* -frTff tVfc ethyl N- (2 -Bocaminoethyl) glycinate ( BOC PNA-OEt; 4 . 5 2 
g\ 18. 4mmol) cDTHF^rt (5ml) Iz 2 MMykMltJ- h U AtK?§ 
$fc (1 Omls 2 0mmol) ^fgTiTls *^"eSJ!Si$Mt 1 5 

m#bfe 0 ^fi^mmm^ x^izmij^ 2±>7v^ vv^y^— (dowex 5 

0Wx8 s pyridinium form) ic^bs TkT'^ffibfco iffit^iEgibs £ 
£> I3^^|£ilfr^ £ i: tick D ^ Sfe*&5fci: bTN- ( 2 - Bocaminoethyl ) glycine 
( B0C PNA-OH) 3 . 8 5g§Hfc 0 1R«9 

(flJ&$l 3 ) Z-gly- Boc PNA-OEt©^ 

Benzyloxycarbonylglycine (Z-glycine; 6.75 g, 33 mmol) Methyl N- (2-am 
inoethyDglycine (4.06 g, 17 mmol) <D*J * f;i/*JI/A7 5. Yaffil (DMF; 25 
mL) £ h U ^ > (TEA; 4.78 mL, 35 mmol) &1}\\XX 0 0 CT^#bfc 

o <H tU.I s l-ethyl-3-(3-dimethylammopropyl)caxbodiimide 
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(EDCI; 6.79 g, 35 mmol) 0 °CT 2 mm, £ £ IZ^UT' 1 5 ftfflft W 

bfeo SjfcJftfcMfcn^-;]/ (EtOAc; 300 mL) 5 %^tK^± 

hU^Azk^ (NaHCOa; 300 mL x 3) • 5%i? x.>Wbkm%L (300 mL x 

3) •mo'&mfomm (300 mL x 3) u moAcm&mykfi&m-? 

^^->h?a (MgSOO T?«£*&it3iU ^rt^MiliLfeo mm*->V*?)iti 
^A^U-^hV^y-i — (3% MeOH/dichloromethane) (I # b , 
Z-gly- Bo TNA-OEt tot Ut^lWfc^&o 'H NMR (CDC1,) 5 7.4-7.2 
(m, 5 H), 5.77 (brt) and 5.68 (brt) (1 H), 5.39 (brs) and 4.97 (brs) (1 
H), 5.27 (s) and 5.09 (s) (2 H), 4.19 (i, 2 H), 4.07 (s)and 3.91 (s) (2 
H), 4.01 (s, 2 H), 3.51 (brs) and 3.40 (brs) (2 H), 3.34 (brs) and 3.25 
(brs) (2 H), 1.40 (s, 9 H), 1.26 (t, J = 7.2 Hz, 3 H); 13 C NMR (CDCL) 5 
169.71 and 169.31 (d), 169.20 and 168.79 (d), 156.11 and 155.85 (d), 13 
6.39 and 136.32 (d), 128.44, 128.27, 127.98, 127.90, 79.80 and 79.37 
(d), 66.86 and 66.77 (d), 62.05 and 61.58 (d), 49.43 and 48.73 (d), 48.5 
2 and 48.05 (d), 42.49 and 42.34 (d), 38.48, 28.27, 14.03; FABMS m/z 438 
[(M+H)*]. 

iMMH 4 ) Z-gly- B °TNA-OH <D*&ffi 

Z-gly- B TNA-OEt (4.0 g, 9.2 mmol) 0rh7tFD77 >mW (20 mL) id 
lMMlkWb V^t7 2*7kfeW (20 mL, 20 mmol) * 0 °CT?SlTbs 0 

tf^yj— (DOWEX 50W x 8, pyridinium form) Izft Us MeOHTf$8ttJU 

fco m&WL%ui£mmL, zztizk i^i^it 

Z-giy- B -pNA-OH (3.09 g, 82%) %W tz 0 'A NMR (DMS0-tf£) 6 7.4-7.2 (m, 5 
H), 6.84 (brt) and 6.73 (brt) (1 H), 5.03 (s, 2 H), 4.11 (brs) and 3.94 
(brs) (2 H), 3.92 (brs) and 3.77 (brs) (2 H), 3.33 (brs) and 3.29 (brs) 
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(2 H), 3.09 (brs) and 3.02 (brs) (2 H), 1.37 (s, 9 H); "C NMR (DMSO 
-d6) d 171.07 and 170.02 (d), 169.39 and 169.07 (d), 156.42 (brd), 
155.70 and 155.61 (d), 137.14, 128.35, 127.77, 127.67, 78.04 and 77 
.76 (d), 65.38, 48.99, 47.43 and 46.70 (d), 41.92 and 41.52 (d), 38 
.13 and 37.81 (d), 28.23; FABMS m/z 410 [(M+H)']; HRMS (FAB*) calcd 
for C ls H 2! O t N 3 [ (M+H)'] 410.1849, observed 410.1926. 
(HJte$l5) Gly- !tc PNA-0H©^ 

2-gly- a "PNA-0H (4,0.9 g, 10 mmol) ©Me0H?g?$ (20 mL) 
—tf> (5% Pd/C; 100 Eg) &iQ*TMT?&tt**«7C*ffofco Rjfc» 

YP^y-i— (5% MeOH/dichloromethane) tftls h It Gly- Boc 

PNA-OH (2.08 g, 75%) £f#fco 'h NMR (DMSO-tftf) d 3.72 (brs) and 3.69 

(brs) (2 H), 3.58 (brs) and 3.54 (brs) (2 H), 3.3-3.2 (m, 2 H), 3. 
06 (brs) and 2.94 (brs) (2 H); FABMS m/z 276 [(M+H)*]. 

(^Sfe^J 6 ) Dabcyl-Gly- B,1 PNA-0H©^r^ 

Gly- B,t PNA-0H (100 mg, 0.39 mmole) ©dimethylf ormamide^M (10 mL) 
Sddabcyl A^-hydroxysuccinimide ester (145 mg, 0.40 mmole) i:triethyl 
amine (60 //L, 0.45 mmole) SJStCJDis 1 5 B#|H]il# bfco M 

m$&T@kM,fcmmi', ii§^'j*^i/*7a^d?^^77^- (o - 4 

% MeOH/dichloromethane) fcftU i: U TDabcyl-Gly- B ° c PNA-OH 

(184 mg, 90%) %mtzo *H NMR (DMS0-tf£) d 8.18 (d, J = 7 Hz, 2 H), 
7.91 (d, J = 7 Hz, 2 H), 7.88 (d, J = 7 Hz, 2 H), 6.77 (d, J = 7 Hz 
, 2 H), 5.76 (s) and 5.30 (s) (2 H), 4.22 (brs) and 4.05 (brs) (2 H 
), 3.73 (brs) and 3.49 (brs) (2 H), 3.47 (brs) and 3.29 (brs) (2 
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H), 1.26 (s, 9 H); FABMS m/z 527 [(M+H)*]. 
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-JRS; (ID 




HRS; (I) ^^til.7^ili#:$#^il^ tuIBM^^o 

2. — jks: (ID T^£nMb^©#nzk#«?#s zfcSMbTvi/* u&JBttbMg 

§s If^Jg 2 g; 3 £f3tg©§l?i^o 

5. — lass (ii) T^ti-Mb-fr^a^ t -7>^^>^;i/^-;i/T^ 

T^>i:Tia-feS (III) 
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OR' 



,2 



(in) 



o 

8. — JHsS (I) N (I I) (I I I) -Z7r^nz><lh&Vdte&\,\Xs R 1 

9. — m& (I) T'fx^tLl)7^y||iWB o cSPNA^y T-i - 

10. if^iii-go^^ti^fcfBiisoMjg^^Os BociPNA^v-^ 

1 2. -fl£5£ (IV) 




(IV) 
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1 3. (V) 



BocHN 




14. — «^ (VI) 



;i/^s R 2 »j^*^l~4©ilfI>K^b<tt^ti^©T;i/^;i/« s nfcfcl~l 
1 5 . TI3-^ (I V) 
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BocHN 




nt± i~ 1 1 (Dmm^m-to ) 



1 6. (V) T^^tt^^b^ojl^^ MlJ:tt;^^^A*-^> 
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